Fiber optics is a new, rapidly developing technology that has the potential for improving the survivability and combat effectiveness of the Navy's ships and aircraft. Fiber optics is quickly finding potential application in almost every type of military weapon system, and the number of applications is growing daily. The Navy's requirements for fiber optics cover a wide range of applications, including data transfer, guidance and control , machinery control , damage control, communication, and sensing. This paper will discuss why fiber optics is important to the Navy, how the technology is being used, the status of fiber optic standards, and the mission of the Navy's new Fiber Optics Standardization Office.
INTRODUCTION
Optical fibers have unique characteristics and capabil ities that are extremely useful in military applications. First, the data-carrying capacity of the hair-thin fibers is thousands of times greater than that of coaxial cable. This huge capacity is being considered for several of our new weapon systems.
Second, optical fibers are essentially immune to electromagnetic interference from lightning and radio or radar transmitters, and they can survive electromagnetic pulses from nuclear explosions.
Third, fiber cables can be made very secure. In the mil itary, we spend a lot of time and money ensuring that our classified data links are secure.
A standard copper cable can be tapped by wrapping a coil of wire around it. To tap an optical cable, you must cut into the cladding and remove some of the light, causing a power loss that is easy to detect.
Fourth, optical fibers are made from either plastic or glass and thus do not conduct electricity. Because there is no electricity, and therefore no danger that a short circuit will cause sparks or high temperatures, we can safely use fiber cables in highly explosive environments such as fuel and munition storage areas. In addition, the nonconductive properties of fiber optic cables isolate the optical transmitters and receivers in the system.
The isolation eliminates the need for a common electrical ground, with its attendant ground-loop and line-balancing problems. The isolation also decreases the noise in the electronic part of the system. Fifth, glass fibers are rugged. The hair-thin fibers are being deployed from airplanes and missiles. They are being proof tested at tensile strengths of more than 1.4 gigapascal (200,000 pounds per square inch) and have survived accelerations greater than 2,000 g's.
MILITARY APPLICATIONS
The 
STANDARDS AND SPECIFICATIONS
If the benefits of the unique characteristics of fiber optics are to be realized in military systems, standards and specifications must be written. In many fields, the need for standards has been recognized throughout history. In a recent (March 1985) Smithsonian magazine article titled 'A Long, Arduous March Toward Standardization," author Achsah Nesmith presents many examples of man's attempts at standardization--and the difficulties encountered in those attempts. For example, the cubit--a measure widely used in the ancient world--was based on the length of a man's forearm, but the exact measurement varied greatly. Egypt used both a man's cubit, 17.72 inches, and a king 's cubit, 20.62 inches. Yet, measurements for the Great Pyramid of Giza and other such structures were remarkable for their accuracy. The Roman mile equaled 1,000 paces, hardly a specific unit of measurement. The English Saxon yard was ostensibly based on a man's girth, but the measure varied so much that Henry I decreed that a yard would equal the length of his arm.
Closer to home, in 1789 the Constitution charged Congress with fixing standard weights and measures, and even George Washington urged action. Thirty years later, in 1819, Congress ordered a study and John Quincy Adams (then Secretary of State) was asked to conduct it. Two years later, Adams produced a booklength report documenting the discrepancies in America's weights and measures. Almost a decade later, nothing had been done, but another study was commissioned. Some progress was made during the next 25 years, and by then industrialization created even greater needs for standards. The Civil War also created new needs, and in 1863 the Secretary of the Navy established a standard gauge for screw threads and diameters of bolts and nuts used in Navy yards.
Examples of other standardization problems abounded in the United States through the following decades, perhaps the most well known being attempts to standardize rail gauges so the country's railroads could interconnect. Loss of life, unfortunately, was also a result of lack of standardization--in 1894 in Pennsylvania, 27 boilers exploded simultaneously, killing thousands of people. In 1910, with boiler explosions occurring at a rate of 1,400 a year, the American Society of Mechanical Engineers wrote a comprehensive boiler code that virtually ended explosions.
Of course, what these historical examples tell us is that the need for standards and the difficulties in establishing them are not new. In fiber optics, we are trying to address the same kinds of needs for the same reasons--efficiency, effectiveness, cost reduction, and safety. The development of standards and specifications has a direct bearing on increasing the acceptance and use of fiber optics in the Navy and the other services. 
CONCLUSION
The Fiber Optics Standardization Office will play a major role in expediting the Navy's acceptance and use of fiber optics. By stimulating and coordinating development of Navy fiber optic standards and specifications and by encouraging and enabling Navy acquisition managers to take full advantage of the technology, the F-SO will help bring the benefits of fiber optics to the Navy. The "long, arduous march toward standardization" continues, but we in the Navy intend to shorten that march. The march may be no less arduous, but it will result in a more organized approach to solving the old problems of standards and specifications.
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